Regulation of pulmonary Pseudomonas aeruginosa infection by the transcriptional repressor Gfi1.
Pulmonary Pseudomonas aeruginosa infections are characterized by the release of proinflammatory mediators, focal induction of apoptosis in respiratory epithelial cells and internalization of the bacteria. Here, we demonstrate that the transcriptional regulator Gfi1 is critically involved in the regulation of proinflammatory cytokine release and the induction of apoptosis in respiratory epithelial cells and macrophages upon P. aeruginosa infection. Gfi1-deficient mice responded to a pulmonary P. aeruginosa infection with uncontrolled pulmonary release of interleukin (IL)-1 and tumour necrosis factor (TNF)-alpha, sepsis and death, which were delayed by injection of IL-1- and TNF-alpha-neutralizing antibodies. The uncontrolled release of cytokines seems to be caused by a failure of Gfi1-deficient respiratory epithelial cells in large to small bronchi and macrophages to respond to P. aeruginosa infection with an induction of apoptosis. Pharmacological inhibition of apoptosis in wild-type mice by intravenous injection of the broad-spectrum caspase inhibitor zVAD-cmk mimicked the phenotype of Gfi1-deficient mice and resulted in a profound sensitization of mice to P. aeruginosa, an increased release of cytokines, sepsis and death of the animals. Thus, Gfi1 controls apoptosis of respiratory epithelial cells and macrophages upon infection with P. aeruginosa. Inhibition of apoptosis by Gfi1 deficiency or caspase blockers sensitizes mice to P. aeruginosa infections, suggesting that apoptosis functions as a novel defence mechanisms in the regulation of the local innate immune response.